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J&,>.tbe Federal Motor Carrier Safety Administration (FMCSA), formerly 
tar Carriers (OMC) of the Federal Highway Administration, initiated 

%%&&ate.various types of performance-based brake testing technologies for 1,.*. ,, A I ,. 
~~~~:~~,~rnercial vehicle inspections. The purpose of the research was to 
~~~~~~~r~~r.rnance-based brake testers (PBBTs) could be used to evaluate 

.:!e braking capability. A PBBT is a device that assesses the braking 
&&&eh+ie through quantitative measure of individual wheel brake forces 

~~~~~~~~~~!li!,biake-perforrnance in a controlled test. They are widely used for 
@&&&n ,Europe and Australia and are beginning to emerge as both an 
ten%-toNand diagnostic aid for private sector maintenance and repair shops. . ,I..* \ . 

“>“, b?.. :‘ir . , , /  , )  :,‘.,‘.a I  . ,  

~~~~~~~~,jirmrnariies a study based on a series of “round robin” tests (i.e., tests in 
@&&tandardis used to evaluate the consistency of various test apparatuses) 
&b&&, .,,, % . . . . _I WC inJuly 1998 to assess the suitability of PBBTs for use in law 

? studv final report is available at http://www.fmcsa.dot.aov. 
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h”,: ,,,,,, ~“,.G ~~~~~~~~f~~~~~,tiuckand i: rh” ” bus braking capability in the United States traditionally 
:co,n@ut$%d using visual- and sensory-based inspection methods that require 
~&&?&wl beneath a vehicle to check indicators of potential brake ,,;;,,,&6’ “)., _ : 
tnce.~The Commercial Vehicle Safety Alliance (CVSA) provides the inspection M. ‘ , _ ,-a, ‘. 

&of-service criteria for braking systems on commercial motor vehicles p..;!, ;: 1 _, ..’ 
~~ti:~&sed.~by federal, state, and provincial agencies in the United States, 

sda’. Under CVSA guidelines, if a vehicle fails to meet federal 

~~~~~~,~:trme-co‘nsurning, labor-intensive, and difficult. PBBTs cannot replace an 
$$r#$d,@rg brake defects unrelated to’immediate brake performance, e.g., 
.@Gfe,$brake hoses, or thin brake pads. However, PBBTs provide a consistent, 
#easure ‘of ‘a vehicle’s braking performance-irrespective of brake type (disk 
%$&y~supply (air, hydraulic, electric, or spring) or ap.plication method $.>..‘:,:,>,!\$ .I 
~dge;piston; spring, or lever and cable). Because the two techniques measure 
@&%jrs~ Lnspectois can use both performance-based and sensory evaluations 

,, , . . ,. WiS 

r~yzmgvanous PBBT technologies in its initial research, the OMC selected y*~.,$‘:: i ,,,. _ .I 
$36 forfurther’evaluation in roadside field-test inspections. Researchers <#(f”ljl ,,$ y>,,* ; . . 
~~~~~:no:lns,urmountable performance or operational limitations existed for 
~~,~~~a~~rs,,flat-plate testers, or breakaway torque testers that would 

&r@ogies from being used in the future for screening or 
~~~~~~~~~~~~~ final report, Development, Evaluation, and Application of d;b.,+,:,*.,., /“. :.-,i ; ,?I; ,‘&$‘ 1’\ >.., , ., ;: 





First, to assess the applicability of the equivalent improvement. Modifjcatiorrs per%,< ,. ._ 
deceleration (decel&, the equivalent deceleration acceptable PBBT perforrrian,cefc$4 
predicted by PBBT measurements was compared with were either those.c~~si~,~,~~~w~~~~~~~r 
the deceleration obtained during 32.2 km/hr road specifications developedlfor@ 
stops. Second, in evaluating the repeatability of the through MCSAP, or those nee;c;fe@&Q& 
brake-force measurements, PBBT-reported brake-force 
measurements from three replicates were compared.’ 

applicability of the PBBT resu~ts~to~ 
stopping results. 
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Finally, the effect of wet test surfaces on the 
I_ ;,, : ,._, I;~~~~~~~~~~~~:~~~~ 

., *.:, .‘.,“’ ,*, ;,> ~*l,&&.~, ..J _ i 
PBBT-reported brake-force measurements was 
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assessed by comparing the maximum brake-force 
The following recommendations@.& 
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measurements reported under both wet and dry 
conditions. 

Findings 

Researchers determined that under most test 
conditions the accuracy and repeatability of most of 
the participating PBBTs, regardless of the principle of 
operation, were acceptable for meeting’the proposed 
functional specifications and therefore for use in 
roadside inspection and enforcement. 

Nearly all of the PBBTs were able to accurately 
measure the vehicle brake forces. The PBBT brake- 
force measurements generally agreed w.ith the 
brake-force measurements of the torque wheel. The 
roller dynamometers as a group reported slight,ly 
higher brake-force measurements for vehicles with 
weak brakes on dry pavement than the,correspond- 
ing reference values derived from road stops. 
Researchers suspected that this discrepancy was a 
result of either geometry of the wheel/roller contact 
patch or changes in brake torque output as a ‘I After several yearsof research$i$~i 
function of speed (the portable roller dynamometers ’ .robin testing and fieId.;tl 
operate at less than 2 kmlhr, while the totid staps meetings, in &gust &I! 
were performed at 32.2 km/hr). 




